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BENCHMARKS 
by Kevin Darling 
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Just tar fun, I.ve run a speed coiparison test... what I iii 
was to SET an 80ji40 block of gfx, and then PUT it across the 
scresninaiaatriK (the actual count of PUTs is close to 1400). 
AH prcgraas were in %B.sii:, 

The results were; 

m\\i 68070 mi\) at 640Ji203xl6-color - 6 seconds 

{preliffl ver) 
2Hhz 6809 (Coco3) at 640xl92x 4-coior - 490 seconds 

(old grfdrv) 
2Hhz 6809 (Coco3) at 640xl92x 4-color - 34 seconds 

?) at 640xl92x 4-colcr - 55 seconds 
(RSOQS Basic) 

Previous tests drawing lines and circles had also shown 
the same ratio between the 68K and L-II fast grfdrv... 
about 5:1. 

Now note that the MM/l was ffloving twice as «uch data, because 
it was in 16-color sode vs 4-color on the CoCo. So I reran 

the fast grfdrv L-Il test using 16-color sode (saie nusber 
of PUTs) to be sore fair... 



2«h2 6809 lCoco3) at 320xl92xl6-color 
(fast grfdrv! 



54 seconds 



Now the 6S070 shows up as aljnost 10 times as fast. Starting 
both tests at the saise tiae really shows this speed diff up. . . 
the Uli/i goes splat! splat! splat! onto the screen and 
finishes, while the coco continues for what seeas like an 
eternity. And I had been so proud of my fast grfdrv Puts <wry 
grin). 

I would like to see soie coi-nparison data running the saie 
,,bsnch(sark., prcgras onother cosiputers.... Any volunteers. 
?iy program was in Basic, no fair cheating with Cor asa<grin>. 
The prograiB looked like this Ihardly a scientific test, aind 
ya): 

PROCEDURE btest 

DIH x,y: INTEGER 

GET an area of 80s40 pixels into buffer 

FOR v=0 TO 100 STEP 10 

FOR x=0 TO 500 STEP 4 

PUT the buffer at (x//) 

NEH X 
NEXT y 
END 

The 68070 at ISilhz is approx equivalent to a 12.5t1hz 68000. 
Or supposedly. Here are sosie interesting results posted on 
CIS of various coaputers running the Ba5ic09 benchinark froiE 



the Rainbow Guide: 

1000 10000 20000 1000 
CPU ints mts inls real Coaputer 
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VMEbus ? 
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Note how well the CoCo does on REALs, although of course you 
fliust reiseiflber that 68K Basic is written in C (I), and also 
has ffluch larger REftL/INTs than 6809 basic09 does. This was 
a good Basic cofflparison, but siany aore such tests -^r^ needed 
to point out asi/c/pascai/etc diffs. The base TC70 should 
show the saiBe results as the base RI1/1. 
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Q& A^s 

FealnriDg MM/l's PaiiJ Ward 



^^ 



EDITOR. S NOTE: Qn My 25th, CoBpuserve (CIS) hosted a 
Q ^' H ssBsion itith Paul Hard fros IMS, 33nufacturBr,B of 
the ne» hH/1 cosputer, 

Soae of the people who were logged on to participate in 
the conference included: 



John Hainwright 
Jerry Stratton 
Frank Hogg 
Dan Robins 
Jerry Stratton 
Paul Ward 
Bob Wilkinson 



Kevin Darling 
Hike Haaland 
Jaaes Jones 
Phil Scherer 
Zack Sessions 
Carl Naters 
Brett Wynkocp 



QUESTION froa PHIL SCHERER: If I see ..xyz. 
advertised, how can I tell if it, 11 run?? 



John Dickey 
Stev Haiailton 
Pete Lyall 
Hark Siegel 
John Baer 
Steve Negert 
Ed Srewick 

DOS prograffl 



ANSWER: Good question! I can.t tell all right now, but the 
way our DOS stuff works is that CERTAIN applicationss will 
run — you. 11 see thes in our catalog. They will at least 
include aost of the Borland productivity thingies, like 
Sprint, ilultiaate, Quattro. We. re looking into WordPerfect, 
dBase 3, and others, but no announceients there, 

QUESTION froa JERRY STRATTON: You aention a 32 bit bus in 
the latest Rainbow, What is it? AND When will it be available? 

ANSWER: Hell, Jerry, we have a bus spec thataost people would 
describe as a passive VHE systeia. However, considering thb 
also-rannatureof ANY bus that ain.t EISA. ISA, HCA, orNuBus 
(Apple.s or otherwise) , we would be fool isn to force our users 
to choose our bus with no options. So we.il be offering sofae 
VERY INTERESTING options. Can.t announce THAT. . . As to when 
it will be available, we. re looking at aaking it available 
in the first quarter 1991. 

QUESTION froa John Dickey: Two things.,. First, Desktop 
publishing,, any software ala pageaaker? And Second is... 



1 do a lot of applica-tions developftent using the Sculptor 
[database prograiBl... will it be ported over? 



ANSNER: Good question. Desk Top Publishing is EXPENSIVE to 
develop. We have a guy in our developer. 5 group who has 
cosaitted to one, but it will be a while before a good DTP 
Hiil be there ... HOWEVER .. we are big on laser support and 
recently got HP scalable fonts, ail of whichwill beavailable 
and USEFUL on the MH/l for laser and other printers. 

As to your second question: I don.t see that Sculptor won.t 
be able to run on it out of the bo:^,., but be sure that you 
are not violating the software license agreeaent by ... using 
one package on two CPUs, as that is illegal. 

One cofflffient, . . i^e are working on DOS database technology that 
will give us at IHS the ability to port of dozens of DOS apps 
in our sleep, so you aay wish to keep developing in Sculptor 
until we announce our database environaent it. 11 benefit the 
users and the developers. 

QUESTION froi PETE LYALL: Has a niDI design been 
finalized, and is it ..intelligent., (i.e. built in 
tiiaers, buffers, etc.)? 

ANSWER: Ne have several things cooking on the HIDI side. 
Can.t reveal ... but!! Just these last few days we have gotten 
sosie INCREDIBLE leads. Keep tuned. On the hardware side, 
the stock isachine (barring anything new) will use a tiner 
laid aside for that purpose... and the serial port should 
easily handle the input/output. 

QUESTION frofli PHIL SCHERER: Any CAD??-The lack of cad in 
039 is a liability to ..NhoiecoffipanysysteiB installations... 

ANSWER: Actually, I assigned one person the job of talking 
to a leading CAD vendor about porting to OSK, and things are 
moving a little slow. I guess we should really do a little 
aiarket research and find out what the process priority should 
be. Naturally, QSKers in general would like it, but how iiany 
can we sell, and at what price to offsEt the license fee? 

QUESTION froffi JOHN BAER: two questions... i) what 13 the 
target date for release of the HH/1... and 2) what about 
CDI? 

ANSWER: Excellent. Ok, target date IS January I, 1965, which 
IS when we REALLY needed the Mh/i. But, FCC takes its own 
sweet tiise and Hid Septefflber [19903 is the wisest announcaent 
I can fflake. FCC is VERY iffiportant to us. 

As to CD-I, if I understand what you, re driving at^ we are 
talki nq to two CD-I coapanies about iBoving soiiie of their tools 
and products over, the only challenge being that we are NOT 
a CD-I player with a keyboard, so soae things will have to 
change. However, we have the horsepower to do this iuch more 
than the AtBiga does with their CD-TV thingie. So you should 
see a few things cooing out fros us. It.s not going to be 
an onslaught at first, though. 



QUESTION froffl DAN ROBINS: OK, you. ve given a lot of ..can.t 
says., and ..in the process., stateients about software and 
hardware add-ons, is there ANY software or hardware iteas 
you can release inforiBation on... regarding availability 
when the coaputer is released? 

ANSWER; Good question. .... The add-on serial board that 
we have designed for the first board ... you know, the one 
that goes on a header and can be changed to a HIDI port ... 
will be available right away, and we have added two headers 
to the second board that use the saaie serial port boards, 
aaking the MH/l potentially a five serial port aachine. 
Several of these use hardware handshaking, which is KEY to 
soae software ideas we have, vis a vis uucp and others, 

[Note: these ..serial boards., referred to are the level- 
converters and NiDI or 9/25-pin RS232 connectors. They plug 
into headers on the boards, where the actual serial port chips 
are located.] 

ALSO we should have available real soon after the HH/l, a 
BBS, teiecoa, word processor, and other things. You. 11 have 
to, La afraid, wait for specific details. Don.t want to 
announce until we are SURE we can give it right to you! For 
sure, hicrosoft.s Quick Basic will be available at the tiae 
of the MM/i.s release date, 

QUESTION f roa JOHN WAINHRIGHT: Ok here we go. . . I have seen 

ref s to a , , 3 aaeg Hill does that second board coae with 

2 aegs on it? Also, how about the CoCo-3 connections (059 
Gateway)? 

ANSWER: To answer your first question: You can get it either 
way — if you get it WITH, we. 11 provide the SIMMS at a great 
price. If you get it WITHOUT aeaory but order it WITH the 
first board, you get $50 off — of course, you, 11 get the 
$50 off if you order the board with SINH aeaory when you order 
it with the first board, too. 

Regarding the 0S9 Gateway: It.s basically a high speed 
parallel port. The precise way we are going to iapleaent the 
software is not ready for announceaent. However, to be 
honest, this Gateway idea is funda-aentally aine... and 
tragically has not been a big issue to aost of our user, 
leaving ay ego bruised. However you should see soaething on 
it in 1991. Not right away. Too auch other Cool Stuff to 
do for now. 
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A BIG FAN for your CoCo 

by Tini Koonee 
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First of alK the particular fan I bought was the 3" IZV DC 
fan sold fay Tandy. I forget the siodel i (I have it somewhere 
at hofiiG), bat there should only be one fan that fits that 
description. They also sell a siiiaiier fan, but I used the 
3-inch square one. It.s 1" high, and JUST fits under the 
keyboard. 

Assuaing you \\^yB this fan, open up your CoCo and remove the 
keyboard. Below is a roughly-scneiBatic drawing of the CoCo- 
3 froffi aeffiory. 
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Row = Power Supply l-ieg = 1-ileg Ram board 

.0, = Refers to the Keyboard supports 

I ! I = Ribs ipjhich are beneath the kayboard. 

The first thing you. 11 want to do is clear a space for i\\^ 
fan, I put ifiine to the right of center under the keyboard. 
Of course, to do this, I had to reinove some part of the ribs 
which are under the keyboard. Decide where you want the fan 
to go, and reisove ribs appropriately! (Resiaifiber that you 
want ventilation holes where the fan goes! Also, you. 11 want 
the fan as close to the sotherboard as is possible.) Block 
all ventilation holes which will not be under the fan. I 
blocked mine with cardboard cat to the right size and taped 
down withfflaskino tape. You. 11 want to drill (or .solder.) 
holes for bolts to hold the fan in place. 1 only used two 
bolts (all I had available) but you could go all-out and use 
four! 

About where the .X. is, look for a LARGE stand-up capacitor. 
There should be a smaller one right next to it. We. re not 
talking wiiBpy ceraiDic caps* <wink> we. re talking big, laetal- 
jacketed elactroiytic caps! You faay wish to verify that you 
get about HV across the sflialler cap, which is the one you. 11 
be connecting to. 

GKj 50 re/sove the siother board frofs your CaCo. (You. 11 need 
to unplug the power supply fcotn a jack right next to it on 
the motherboard. ) Remove the foil underneath the jsotherfaoard 
around the capacitor. Solder the connec-tions for the fan 
across this siiialler stand-up electrolyte capacitor. Reat- 
tach the ground-plane, (The foil underneath the mother- 
board. ) routing the wires appropriately. Before you put the 



motherboard back, cover all vent holes underneath the where 
it Kill sit. 

Put the siotherboard back; replug the power supply to the 
iotherboard. Now, you. re ready to bolt down the fan. 
Route the fan.s wires appropriately. Turn on your CoCo ... 
the fan should whir to a start! 

Now, cover ail vent holes in the top 1/2 of the CoCo case 
except those above the power supply and l-iaeg board. (1 
covered these also with cardboard and sasking tape on the 
inside of the case, White cardboard so it doesn.t look 
..goofy...) Replace the keyboard, put the top 1/2 of the 
case back on, and you. re in business! 

I hope these instructions are siaple + straightforward 
enough. If you have any questions (or corrections!), ask! 
That. 5 how I put ay fan in, and it.s been working flawlessly 
for a couple iaonths now. It really laakes a diff-erence, tho 
I found I had to have the case screwed tightly shut to keep 
the air flowing where I want it to, 6ood luck! 



ED1T08*S»0T£ Mtoa&elt setoa iJIVDC Jan^CaU 273-2« thai flla exactly 
bebeen lie riba dfreell? abcf?e tie SiSlt ram beard. 1 u^ed a small ]»lece 
o< double sMed tape to aeenre tie Jan Id the lo]>. lorta ireall 
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The OSK'er Magazine 

ReT?iev by Rodger Alexander 
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I just received sy ..Preiaiere Issue., of the QSK.er , ..News 
and Views in the iilorld of QS9/68000 and 6309. . . The aagazine 
will be published fflonthly by 3t5 Computers Inc. Since this 
is the first issue, sost of the articles are written by the 
editor, Scott Griepentrog, 

What I liked sost about the aagazine was the foraat, 24 pages 
organized like an 0S9 data disk. The table of contents read 
like a ..Dir e., listing; 

Directory of /dd/0SKer/Jul90 10:02:46 

Owner Last isodified Attr Sector Bvtecount Naaie 

Editor 90/07/09 0935 r-wr 3 11550 Talejf J_ 

QSKer 90/07/09 0756 r-wr 5 9204 Doc JSKer 

Bug 90/07/09 0446 r-wr 7 22826 Dojindows 

Editor 90/07/09 0757 r-wr 9 3127 Edjaatblings 

Editor 90/07/09 0757 r-«r 10 5844 FlaaeJN 

The beginning of each article had a ..file header,,, 
again just like disk file descriptor/header: 

FILE DESCRIPTOR: AJaleJf JJoaputers 

ONNER: Scott Griepentrog 

ATTRIBUTES; Editor, OS? Freak 

ALLOCATION KAP: SysopiRoot (St5-Net), 72427, 335§CIS, 

StB@hui3ier.iupui.edu 

Now you iBay not like a disk file type foriat used in print. 



but I thought it was quite clever and I especially liked the 
E-flaii adorsss included in the file descriptor. 

Another weiconied feature was the low, Ioh^ advertizing rates 
that should invite a flood of advertizers. At $20 for an 
l/8th page add ($100 for full page), even Bulletin Boards 
(BBS) will be able to advertise '(even OS? clubs). 

The regular feature articles were well explained by the 
editor and look to be very exciting when neiit aonth.s issue 
coinesQut. An articleon windowing, including a Public Doiaain 
prograii ,.PGP.., was excellent. 

YES, there is a Question and Answer section and in this first 
issue (since no one has had an opportunity to send in 
questions) The Editor supplied his own questions. Easier 
to answer your own questions, Right?! And, since there was 
a long featured interview with Kevin Darling about the MM/ 
i in this premier issue, the questions and answers dealt with 
questions about the Mil and TC9. I learned a great deal 
and discovered that the TC70 is the Frank Hogg equivalent 
to the MH/1 and there is not really any coniparisson between 
the HH/i and the K^. It would be iore fare to coinpare the 
TC9 with the CoCo-3. 

Subscription ratB for the OSKer (pronounced ..Oscar,.) is 
$12 per year in the U.S,, $15 in Canada, and $20 overseas. 
Al 1 program submissions must be Public Domain and a 6 ionths 
free subscription is the fee paid to those whose articles 

are accepted. 

At $1 per issue, Scott Sriepentrog is not going to sake any 
profit on this venture, in fact 1. 11 bet he.s going to loose 
his shirt unless a lot of advertisers sign up. At $1 per 
issue, this is a steal. Too good of a bargain to let it pass 
by. Subscribe! 
Send in your $12! To: 

The OSKer, P.O. Box 24285, Speedway IN. 46224 
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PC Keyboard on a CoCo 

Some theory and data 
by Tim Koonce and Mike Knntsen 



An KT keyboard should be relatively easy (and inexpensive) 
to hook up to aiisost anything II think). 

Tviu approaches are possibls', 

1 - Designing hardware to siffiic the aatrix-encoded CoCo 
keyboard. This is what the cofflfnercial ones do. They use 
a dedicated controller chip, and soine not-cospletely- 
tnviai prograiBiaing of that controller to acccisplish this. 

2 - Hooking it up straight. Since the CoCo uses 15 
prograsifliable I/O lines for the standard keyboard, it should 
be easy to hook a UART up to S of thei to allow direct reading 



of the KT keyboard. The catch then is software. QS9 is 
easiest: you ..only., have to rewrite the partof CC3I0 which 
reads the keyboard, and hack RSDOS to auto-boot 0S9 
(otherwiseyou wouldn.t be able to type ..dos.. <Qrin>). For 
RSDOS, you would have to patch the ECB ROM, and aiaost every 
«achine-lanquage RSDOS prograia you own, since very few use 
the ROH keyboard routines. 
-Tiffi 

As Tim pointed out, there are soae prcblefts with ..just 
hookingup.. an XT keyboard to your coco. XT keyboards (but 
NOT AT ones. . . ) can be hooked up with only two chips- a 74HC595 
and 74LS74. Check the GFK board described in the Oct or Nov 
.87?? issues of Byte sagazine (Steve Ciarcia.s coIuibo) for 
the scheaatic. AT keyboards won.t work because they are bi- 
directional, and the .595 only recieves. $89.50 ain.t too 
bad when you think of the work and research that was involved. 
Bob did a great job with his interface. 
-Mike 



HOMEWORK 

by Rodfier ilexwidcr 
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REVIEW: In our previous article we used the QS9 Level-II 
CONFIG utility to build a new systea disk and then we iodif ied 
the drive descriptors for faster stepping rate and the TERM 
50 that the CoCo would boot up on an 80 ccluan screen instead 
of that ..yukky.. 40 coluan green screen. I gave exaaples 
of using MODPATCH, DMODE and DEBUG to fflake our custoiized 
aodifi-cations. And finally we used the COBBLER utility to 
copy our aodified GS9Boot file froi aeiBory to a freshly 
formated disk. 

At the tide I tried to stress the difference between two 
siiilar 0S9 utilities, COBBLER and 0S9SEN. Mhile COBBLER 
copies the QS9Boot file froi ieaory to a blank disk, 0S9&EN 
copies files froffi your systea disk to a blank disk. This 
sionth we will use QS96EN to further custosize our 0S9Boot 
file in order to speed up our CoCo. 

One fnajor feature of QS9 Level-II coapared toLevel-I is that 
when a file is loaded into aseaory, that file is loaded into 
an 3K aeiory block. Even if the file is only 32 bits long, 
such as a window descriptor or disk drive descriptor* 039 
Level-II assigns 8,000 bits of aesory to that one file. What 
a waste! In that regard, Level-I was inuch aore efficient 
in that a file received only as auch aeinory as it required. 
Even Level-II in other QS9 Cosiputers, such as the GIMIX, 
provide each file with only as such ieaory as each file 
requires. 

After booting up your Level-il systea, if you were to start 
loading in a bunch of heavily used utilities into aeaory to 
speed things up (so the CoCo wouldn.t have to go to the disk 
all the time), you would soon run out of aeaory. Even with 



a 5i2K upgrade you will have the saise probieffl because the 
ffieaory floduie directory or system ieisory is only 64K. If 
your 0S9Boot tile were 24K you could only load in 5 mre files 
into iBemory before running out of systesi fflefnory. What a 
bufflffler! 



When you type in hDIR you will get a display of your aeaiory 
directory. There. s alot of files in there, akcst as laany 
files as there are in your cosfflands directory. How could 
so siany 3K files fit into that 64i( ieiBory? The answer 
is. ...the 0S9Boat file cheated. All those files were aerged 
together. 



ENTER: IDENT -5 /dO/Qs9boot 

yhat you will see is a listing of all the individual files 
that were aerged together to make-up the 0S9Boat file. 0S9 
will gladly qive 0S9Boot 8K and if the 0S9BoQt file is larger 
than 8K, then 0S9 will qive it m. If the 0S9Bcot file is 
17. 5K then QS9 will give it 24K (reaeaber the BK blocks?). 

HER6E: 

Obviously, oerging files together to create one large file 

is a pretty nifty way to get around the SK laeaory block 

problesi. So if we ffierged several of our isost used utilities 

into one file, we can also get around the SK /aemory blocking 

probieiB, 



L 


Enter: 


chd /dO/csds 


2. 


Enter: 


ffierge dir copy ident list del >utill 


3. 


Enter: 


attr utill e 


4. 


Enter: 


load util 


5. 


Enter: 


ffldir 



Wasn.t that easy. First we changed our default directory 
to the CHD3 directory, then we HERBEd 5 utility files into 
a file we naied UTILL Jh9(\ we had to ATTRibute the new file 
as executable, since this is a binary file, and then finally 
we LOADed the file into aeffiory. When you view the aeaory 
directory with the hDIR coiBniand you will see each of the 
individual files listed. Best of all, the five filescoabined 
consumed only SK of systes me/nory. Just for practice, let. 5 
do another one: 

1. Enter: serge wcreate xtode free iBfree idir >util2 

2. Enter: attr util2 e 

Now you can create your own (serged file with differsnt 
executable iodules/files. A goad practice is to sake your 
sierged files NO LARGER THAN 3K LONG! Otherwise, if thesystea 
only has 3K tr9= id the systess iae'nory directory and you try 
to load in a 16K' block merged file full of piesioryiBodules,.... 
BAil' (error 20i [inoduk directory full]) 

liihen you have created. merged sieiiiary aodule files specifically 
for vour system you can LOAD theiu into aieiory autofflaticaliy 
by including the load coffliftand in you STARTUP file, liihen 0S9 
boots up it will always search for a script file called 
STARTUP. If you include a ..LOAD utill.. cominand in your 
STARTUP file, your aerged utilities will load up into meaory 



as part of the boot-up process. 

TEARING APART QS9B00T : 

I.ve noticed on soae 0S9 systeiss that several of the required 
files in the ChDS directory have been included in their 
QS9Boot file. 0S9 will not boot if it cannot find SHELL and 
6RFDRV in theCHDS directory. However, 0S9 always looks into 
it. 5 aeiBory first before looking into the CMOS directory so 
it (sakes sense that some people have included SHELL and GRFDRV 
into their 0S9Boot file. How did they do it? ^ell it. 5 not 
50 easy, but here goes. 

There are at least three utilities that I aa aware of that 
are used to separate aerged files such as the 0S9Boot file. 
They are: 

1. BOQTSPLIT 

(Pub.Dofflain) Separates aerqed files 

2. SEPARATE 

(Pub.Doaain) Separates terged files 

3. HODBUSTER 
(D.F.JohnsonJSeparates lerged files 

The idea is to create a new directory and then separate all 
of the aerged files in the 0S9Boot file into this new 
directory, then delete, substitute or add files to the 
directory and then use the directory of files as a source 
for 039GEN to create a new 0S9Boot file on a new disk. For 
practical purpose, lets add SHELL and GRFDRV to our 0S9Boot 
file as outlined above. 

STEP 1: Creating a new directory to put our boot aodules/ 

files in. 

ENTER; aakdir /d0/TE«PB00T 

(creating directory to store boot files) 
STEP 2: Separating the 0S9Boot file into individual 

inodules/files. 

ENTER: chd /dO/tefflpboot 

(ffiaking our new directory the default) 

ENTER: bootsplit /dO/059boot 

(separating the serged files) 

STEP 3: Copy ..shell., and ..grfdrv.. froa the CHDS dir. 
to TEHPBOOT dir. 

ENTER: copy /dO/caids/shell shell 
ENTER: copy /dO/cads/grfdrv grfdrv 

NOTICE: I didn.t use the full path naae for the target 
directory since I had already CHD (CHanged Directory) instep 
2 to sake TEHPBOOT the default directory. Although there 
is nothing wrong with using the full patch na^e: 
copy /dO/cnids/shell /dO/tempboot/shell 
copy /dO/cfsds/grfdrv /dO/tespboot/grfdrv 

STEP 4: 0S9GEN a new boot on a freshly for-aated disk 
ENTER: 059gen /di </dO/tefflpboot 

STEP 5: Copy directory and files froiB your system disk 
ENTER chd /dO (reset directory) 
ENTER: dsave /dO /dl Ishell 
(we did this last (aonth) 



SUhhARY : 

Now place your NEl^ systen disk in drive and reboot your 
CoCo. If you included in your startup file a ..load ut ill., 
instruction as suggested above you should see your «erged 
utility ffiodules when you enter MDIR. Also you should see 
SHELL and SRFDRV which you aerged into your 0S9Boot. So 
basically all we have really done in this HOMEWORK session 
IS ierge files. One way was by simply using the MERGE coaaand 
to cofflbine several executable files into one large file 
(don.t forget to set the executable attribute), the other 
way was to add files to a directory of files and then use 
QS9GEN to fflerge thea into an 0S9Boot file on a freshly 
foraated disk. He also used a boot spliting utility to un- 
aerge the 0S9Boot file so that we could get at the individual 
files. 

In practical usage I needed to replace the original SHELL 
with an upgraded version known as SHELLS, also 1 needed to 
replace the CLOCK aodulewith another version that responded 
to ay real-tiae clock roa-pak by Speech Systeas. l.ve also 
added hard drive descriptors and drivers, replaced ay CC3Disk 
with an updated version, etc., etc., and the list goes on 
and on, so learning how to split the QS9Boat and QS95en a 
new boot becoaes a necessity. The utility EZSEN by Burke 
and Burke aakes the whole process auch, auch easier since 
it writes the new 0S9Soot file to your systea disk replacing 
the old QS9Boot. fts you get aore into ..custcaizing.. your 
systea, EZSEN is a utility that you will need to purchase. 



